Dynamics of the thiol status of rat spermatozoa during maturation: analysis with the fluorescent labeling agent monobromobimane.
Mammalian spermatozoa undergo maturation as they pass through the epididymis. Maturation is accompanied by the oxidation of thiols to disulfides. Disulfides are probably involved in sperm chromatin condensation and tail structure stabilization. In this work, we used the fluorescent thiol-labeling agent monobromobimane to determine the changes occurring in thiols and disulfides in rat sperm heads and tails during maturation. Spermatozoa were obtained from testis, epididymis (caput, corpus, cauda, and vas deferens), and ejaculate. Intact spermatozoa were labeled with monobromobimane, with or without pretreatment with dithiothreitol. Labeling was evaluated microscopically, and quantitative analysis was carried out spectrofluorimetrically with labeled globin used as a standard. Samples were also analyzed by gel electrophoresis. The total amount of thiols and disulfides remained the same during the entire period of sperm maturation (26 +/- 0.5 nmoles thiols + disulfides/10(6) spermatozoa). However, the reactive thiols decreased markedly between the corpus and the cauda (from greater than 90% of total in testis and 75% in corpus to about 25% in cauda), with little or no further change in vas deferens and ejaculated sperm. Trypsin treatment followed by sucrose gradient was used to separate the heads from the tails. Thiols comprised 84% of the total SH + SS in the heads and 74% in the tails of caput spermatozoa, decreasing to 14% and 45%, respectively, in cauda sperm. Thus, the decrease in reactive thiols involved both heads and tails-oxidation to disulfides being very marked in the head. Electrophoresis revealed that oxidation of thiols to disulfides occurred in many protein fractions during maturation in the epididymis.